Objective: This study analyzes how individuals' use of care varies with time since the inception of an episode of being uninsured and with the ultimate length of the episode.
Introduction
The uninsured are a diverse group, including individuals who lose health insurance coverage for a short period of time and then quickly become insured again, individuals who periodically switch between having and not having health insurance, and those who are persistently uninsured (Monheit and Schur,1988) . While a substantial number of studies have analyzed utilization of care among the uninsured, few have addressed how use of care may vary over the course of an episode of being uninsured or across episodes with varying ultimate durations (e.g. short versus long episodes).
Most prior studies of utilization of care among the uninsured either rely on information about individuals who are uninsured at a specific point in time (such as the first day of the calendar year or the day of a survey interview) and compare utilization during the period just after or just before that point in time across individuals who report being insured or uninsured on that day (Cunningham and Kemper, 1998) ; other studies rely on data regarding individuals who are continuously insured or uninsured for a full year (Spillman, 1992; Gresenz, Rogowski, Escarce, 2006a & 2006b . A few studies have compared use among individuals with different temporal patterns of being uninsured (Ayanian, Weissman et al, 2000; Sudano and Baker, 2003; Baker, Sudanp et al, 2001 ). These studies show that the short-and long-term uninsured have lower utilization compared to the insured, with use of services generally lowest among individuals who are continuously uninsured. In another study, utilization over a four month period was compared across individuals who were uninsured both before and after the four month period, individuals who were insured before but not after the 4 month period, those who were insured both before and after the 4 month period, and those who were uninsured before but not after the period (Long, Marquis and Rodgers, 1998) . The authors find little evidence that people change their utilization in anticipation of changes in their heath insurance.
Whether and how individuals' use of care varies over the months since the inception of an episode of being without insurance and across episodes of varying duration are questions this research takes up.
Conceptual Framework
Individuals' use of care may vary over the course of an episode and for episodes of varying lengths for several reasons. First, it may take time for uninsured individuals to locate, schedule and obtain free or low-cost care. As a result, we may observe lower utilization in early months of an episode and greater utilization thereafter among all uninsured.
Second, individuals who are uninsured may postpone using health care services until they are insured again in order to avoid the high costs of care while uninsured. These costs may include the actual out of pocket costs that patients must pay for care as well as the costs associated with the effort of finding low-cost or free care. This explanation assumes that at least some care is delayable for some period of time, which is likely to be the case for preventive care, care for self-limited acute conditions, and care for asymptomatic or mildly symptomatic chronic conditions. If individuals have no information about how long their episode of being uninsured will last, then they have an incentive to try to delay care in the hopes that the period of being uninsured will end before their ability to delay care does. As a result, we are likely to observe a rising probability of care over the months since an episode's inception as individuals' ability to postpone care declines. If everyone is equally uninformed about how long their episode will last, the pattern of rising care over time should not vary across individuals with varying episode lengths, holding all else constant.
On the other hand, if individuals can predict the length of their episode, then they must compare the length of time they can delay care to the length of the episode. Those with longer episodes will have little or no incentive to delay care (depending on how certain people are about how long they can delay care), while those with shorter episodes will have a stronger incentive to delay care. The result in this case will be that we observe more use of care during a given period of time among the long-term uninsured compared to the short-term uninsured.
More generally, the greater is the ability of an individual to predict how long their episode will be, the more likely we are to observe differences in use between long and short term uninsured for a given period of time. Conversely, the weaker is the ability of the uninsured to predict episode length, the less likely we are to observe differences in use.
Data and Episode Selection
We use data from the 1996-2002 Medical Expenditure Panel Survey (MEPS). MEPS is a nationally representative survey with detailed information on health status, health insurance, and health services utilization. MEPS uses an overlapping panel design in which respondents are interviewed multiple times over a 30-month period to collect data spanning a two year period (Cohen et al. 1996/97) .
We linked the MEPS Household Component (HC) files linked to MEPS Condition, Event, and Supplemental files. Of particular importance for this study, MEPS-HC data include individuals' monthly health insurance status. The indicators are constructed such that an individual is considered as uninsured in a particular month only if he/she is uninsured every day of the month. The MEPS Event files record detailed characteristics of individuals' use of care, including date of care. We are thus able to ascribe service use to particular months and to summarize use of care during months in which an individual was uninsured.
Our sample includes MEPS respondents aged 18-64 who experienced an episode of being without health insurance between 1996 and 2002. The initial sample includes 24,629 episodes (Figure 1 ) lasting between 1 and 24 months. Respondents contribute multiple episodes if they fluctuate between being insured and uninsured during the twoyear period in which they are observed. The 24,629 episodes are taken from 22,578 unique individuals, with 20,631 people who had one episode of being uninsured; 1,850 who had two episodes; 90 who had three episodes; and 7 who had 4 episodes.
We exclude from analysis episodes in which the beginning of the spell is not observed because we are unable to estimate months since inception or episode length for spells in progress. In practice, this means that if an individual were uninsured in the first month of their 24-month observation window, we do not use the episode that included that first month. Of the initial 24,629 episodes, 15,846 were left-censored, leaving 8,783 episodes for analysis (Figure 1 ).
We also exclude from analysis the initial two months of each episode and, consequently, episodes in their entirety that lasted only one or two months. We do this because individuals' recollection of their insurance status may be imperfect, and we found empirical evidence that the misclassification of months in which individuals had insurance as uninsured months was more severe in the first two months of an episode.
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As shown in Figure 1 , we drop 2,019 episodes that were only one or two months in length, leaving 6,764 episodes in the analytic sample. These 6,764 episodes represent 61,076 months of being uninsured; dropping the first two months of each episode yields 47,548 months available for analysis. We term this sample, "Sample 1."
For particular analyses, we place final, further limits on the sample. We exclude episodes that are right-censored (the episode is still in progress at the end of the observation window) for some analyses. This subtracts an additional 4,222 episodes, leaving 2,542 for analysis ("Sample 2"). In other cases, we exclude episodes that are right-censored but only if the observed length is less than 12 months (4,259 episodes remain for analysis, "Sample 3") or 18 months (3,150 episodes remain for analysis, "Sample 4").
Specification and Estimation
The dependent variables are dichotomous indicators for any expenditures or charges, and any office-based physician or non-physician visit. Each observation is a month period of being uninsured and utilization is measured for the specific observation month. We use multivariate logistic regression analysis to explore how utilization in a given month varies with the number of months since the inception of the episode and the ultimate episode length. All regressions were weighted and adjusted for the complex design of the MEPS survey (Cohen et al, 1996 (Cohen et al, /1997 .
We control for sociodemographic factors that affect the demand for medical care and detailed measures of health status. These controls are especially important because earlier research shows that individuals in long-versus short-term episodes differ (Swartz and McBride 1990; Swartz, Marcotte and McBride, 1993; Short and Friedman 1998, Bennefield 1996) . Sociodemographic controls include education, household structure, gender, age, gender-age interactions, employment status, race, rural or urban resident, family income as a percentage of the federal poverty line, language of interview, and nativity. We also control for the quarter of the year in which the observed month occurs and include indicators for months that are longer (31 days) or shorter (28 or 29 days) than 30 days.
We measure health status with variables spanning four domains (1) functional, cognitive and social limitations (a single indicator for any such limitation) (2) vision/hearing problems (single indicator for any such problem, including blindness or deafness), (3) self-rated health and mental-health (dichotomous indicators for response categories), and (4) chronic conditions. Using the MEPS Condition files, we constructed indicators for the presence of 25 chronic conditions (such as diabetes, obesity, and asthma) and included specific indicator variables for a subset of those conditions and an summary indicator for the presence of any of the remaining conditions.
We begin with analyses focused on the association between episode length and utilization and estimated a series of logistic regressions for each of the dependent variables. The key variable of interest in these regressions was a measure of episode length. We experiment with three measures of episode length: A continuous measure of the number of months of the episode; a dichotomous indicator of whether the episode was less than a year or 12 months or more; and a set of indicators of episode length (for example, 3-4 months long, 5-11 months long, 12 or more months long).
For the analyses using the continuous measure of episode length, we exclude observations that are right-censored (the end of the spell was not observed). For the analyses using the indicator of an episode fewer than 12 compared to 12 or more months long, we exclude only observations where the censored length was less than 12 months. Thus, if an episode was observed to last 14 months but was right censored, it was included because we could definitively classify it as an episode that lasted longer than one year. Likewise, for the analyses that used the series of indicators, we include the observation as long as we can definitively classify its length (i.e., as long as a rightcensored episode is observed to last at least as long as the greatest length used to classify episodes). As a result of the variability in the way we exclude observations, the analyses using the continuous measure of episode length have fewer observations compared to the analyses using the dichotomous indicator(s).
The first set of regressions explore the relationship between episode length and utilization for any given month, without regard to whether the month was near the beginning of the episode, in its middle, or near its end (i.e., without regard to time since inception). Subsequent regressions stratify observations by time since inception: The initial six months of an episode, the 7 th -12 th months of the episode, and the 13 th through 23 rd month of the episode. For these regressions, only observations from months that fell into these specific periods were included.
In addition to analyzing episode length and utilization, we also analyzed the relationship between the number of months since inception and utilization. As with episode length, we explored several measures of months since episode inception. One measure was a continuous count of the number of months since the beginning of the episode. We also tried dichotomous indicators of 4-month intervals (0-4 months since inception, 5-8 months and so on) and 6-month intervals (0-6 months, 7-12 months, etc.). 
Results

Descriptive Data
Table 1 summarizes characteristics of the various samples used in the analyses. As described earlier and as shown in Figure 1 , Samples 1-4 exclude left-censored and short (1 or 2 month) episodes; Sample 2 additionally excludes all episodes with rightcensoring; Sample 3 also excludes all episodes that are right censored before 12 months; and Sample 4 excludes all episodes that are right-censored before 18 months.
While the characteristics of individuals is similar across Samples 1-4, the characteristics of the episodes vary substantially. Sample 1 is the least restrictive sample, with 6,764 episodes representing 47,548 months of a person being uninsured. The mean episode length in the sample is 9.1 months. Sample 2 is the most selective sample, including only 2,542 episodes compared to the nearly 4,259 episodes in Sample 3, and reflecting only one-third the number of observed months (11,735 in Sample 2 versus 36,184 in Sample 3). Sample 2 is more heavily weighted to shorter episodes (mean episode length=6.6 months versus 10.5 months in Sample 3), which results from the way in which the sample was constructed: Sample 2 excludes all right-censored observations and longer episodes are more likely to be right-censored. Sample 4 is less restrictive than Sample 2 but more restrictive than Sample 3, with 3,150 episodes and 22,612 months and a mean episode length of 9.2 months. We find little evidence that episode length is related to the probability of having an office-based visit in any given month. The results for any expenditures are more variable and we discuss them in what follows in detail. In Specification (a)-the analyses of any expenditures using a continuous measure of episode length-the odds ratios on episode length are statistically significant and less than one for all months (0.98), for months 3-6 (0.96), and for months 7-12 (0.93). The findings suggest that the probability of expenditures in any given month is lower for episodes of greater length. However, in regressions of all months and months 3-6 that included episode length and its square, neither the odds ratio on length nor its square were statistically significant (results not shown).
Effects of Episode Length
Specification (b) uses a dummy variable indicating whether the episode is more or less than 12 months long. For analyses using Sample 2, the odds ratio is less than one and statistically significant for both all months and for 7-12 months since inception (odds ratio=0.82 and 0.67 respectively).
However, Sample 2 is the most restricted sample and is weighted towards shorter episodes (half are less than 6 months and 90 percent are less than 12 months). We re-ran Specification (b) using the less restricted Sample 3 and compared results. The episode length finding was not robust to the change in sample; we find no statistically significant effects of episode length in the Specification (b) regressions using Sample 3. Specification (c) uses a more refined set of dummy variables. Again, with the restricted Sample 2, we find some support for an effect of episode length on the probability of having any expenditures or charges (lower for episodes longer than 12 months compared to 3-4 months long, odds ratio=0.74), but the result is not robust to a change in sample. The odds ratios on episode length are not statistically significant in Specification (c) when Sample 3 is used.
One possible explanation for the result changes observed with different Samples (2 vs 3) is that utilization is relatively high in short episodes (less than 12 months), relatively low in medium-length episodes, and relatively high again (comparable to the short episodes) in long episodes. The distribution of Sample 2 episodes, where we find some evidence of an effect of episode length, is heavily weighted towards short episodes and includes few medium-length episodes (12-17 months) and almost no long episodes (18 months or longer) ( Table 1) . Sample 3 adds back in many longer episodes; for example, more than 10 percent of the episodes in Sample 3 are 18 months or longer. The regressions with Sample 3 compare the combined medium and long episodes to short episodes, whereas those using Sample 2 compare medium to short episodes exclusively.
In additional analyses using Sample 4, we separated episodes of one year or longer into those lasting 12-17 months and those lasting 18 or more months. The additional flexibility in specification comes at a price: We can only use observations where we observe either the conclusion of the episode or at least 18 months of it (Sample 4). These analyses include roughly 60 percent of the observations in Sample 3. We find a difference between episodes 12-17 months and 18 or more months long in the probability of utilization for the period between 7 and 12 months since inception (odds ratio=1.49 for utilization in episodes 18 or more months long vs 12-17 months long; not shown in table). But we find no difference between medium and long episodes during the period from 3-6 months since inception. Sample 4 also gives us some power to look at the period between 13 and 23 months since inception. We re-ran analyses for this time period but again found no difference between episodes 12-17 months long and those 18 or more months long.
One likely explanation for the finding regarding episodes 12-17 months long during the period from 7-12 months is that it is an aberrant result arising from the severe restrictions placed on episodes eligible for Samples 2 and 4. Thus, although there is some evidence that use of care between 7 and 12 months from inception of the episode is lower during medium-length episodes compared to long or short episodes, we view the preponderance of evidence as suggesting that episode length is unrelated to utilization.
Effects of Time Since Episode Inception
Based on our findings regarding episode length, we analyzed the relationship between time since inception and use of care without controlling for episode length. Table 3 shows results from these regressions.
The analyses reflected in the uppermost section of Table 3 included a continuous measure of the number of months since inception. In the specification that includes months since inception alone and months since inception and its square, the odds ratios are statistically significant and, respectively, greater than one and less than one, suggesting that the probability of utilization increases as the episode progresses but growth in the probability of utilization increases at a decreasing rate.
The middle and lower sections of Table 3 show results for analyses that include indicators of the months since inception by six-and four-month intervals. The six-month interval analysis show the probability of utilization is greater in months 7-12 compared to months 3-6, both for any expenditures and any visits, but utilization in months after the first year is not different from utilization in the first six months of the episode. The fourmonth interval analysis shows that the probability of utilization is greater in months 9-12 and months 5-8 compared to months 3-4; moreover, the odds ratio for the 9-12 month interval significantly is larger than for the 5-8 month interval. In the final months of the observed episode (months 21-23), the probability of any expenditures appears lower compared to the initial months of the episode, but utilization in months after the first year was otherwise no different compared to the first four months of the episode. Thus, the results suggest rising utilization during the first year of an episode with a peak at about 12 months and utilization returning to the baseline of the initial months thereafter.
We re-ran all the analyses in Table 1 on the three additional Samples used in the  Table 2 regressions to further clarify whether the severity of restrictions associated with Sample 2 may be giving rise to the fluctuations between Samples 2 and 3 in the episodelength findings. The results were robust to the use Sample 3, but we found almost no statistically significant results when Sample 2 was used (including in the specification with the continuous measures of episode length and episode length squared).
Discussion
This study finds that the ultimate length of an individual's episode of being uninsured bears little on individuals' use of healthcare in any particular month. While we find some evidence that use of care varies during the period 7-12 months since inception for medium versus long-term episodes, the finding is not robust and is limited to analyses that employ very restrictive samples.
A possible explanation for the lack of a relationship observed between episode length and utilization is that individuals are unable to anticipate changes in their insurance coverage. Thus patterns of care over the course of an episode do not vary among individuals who are close or far from being insured because individuals do not know how much longer they will be without insurance. Alternatively, it may be that individuals can anticipate when they will become insured, but either their care is not medically delayable or they do not perceive it to be so. Another possibility is that individuals are myopic in their utilization behavior; they can anticipate changes in their insurance status and know that if they delay care it may be paid for by someone else, but consider only the short-term benefits of receiving the care immediately, and not the longer-term tradeoffs.
The finding that patterns of care over the course of an episode are relatively invariant across short and long uninsured episodes echoes earlier work (Long, Marquis and Rodgers, 1998) showing few differences in utilization patterns among individuals continuously insured compared to the insured who later lost insurance or among the continuously uninsured compared to those who later gained insurance. These investigators found little evidence that people anticipate changes in their insurance status and modify their health care utilization as a result. Similarly, the RAND Health Insurance Experiment (HIE) analysis of use of care among individuals switching among different insurance plans (Newhouse et al 1993) found that people did not stock up or spend down their use of hospital and physician services over periods when they were covered by more or less generous plans.
We also explored the pattern of care over the months since the inception of an episode. We find a lower probability of utilization during the first several months of the episode that peaks at about 12 months and then tapers off. We may observe this pattern of care if it takes time for individuals to locate, schedule and obtain low-cost or free care, resulting in lower utilization in early months. On the other hand, individuals may delay care when they first become uninsured with the hope or knowledge that they will regain insurance at some later date. After the first several months, however, either individuals cannot or choose not to delay care further. This explanation, if correct, would lend support to the notion that the invariance in utilization we see among individuals with different episode lengths may result from their inability to anticipate how long they will be uninsured.
It is worth clarifying that our findings do not imply that the uninsured are getting all the care they need. As previous research suggests, many of the uninsured may go without necessary care and with significant repercussions for their health (e.g., Marquis and Long 1994/95; Hafner-Eaton 1993; Franks, Clancy, Gold 1993; Spillman 1992; ; Hadley, Steinberg, and Feder 1991; Lurie et al. 1984) . Indeed, one possible reason that we do not observe larger transitory shifts in demand for care is that much of the care received by the uninsured is not discretionary. That is, delaying care may be impossible for the uninsured if they are only consuming health care at a level that is the minimum required to maintain some threshold health status. 
